Hellerstein and Neumark (1999) developed a very straightforward method to detect wage discrimination using matched employer-employee data. However it may produce biased estimates whenever there is not perfect competition in the labor market or when the discriminated group is segregated into good or bad firms. The purpose of this paper is to develop a test for wage discrimination that completes the Hellerstein and Neumark (1999) approach. To do this I propose to estimate a wage setting equation at the firm level that exploits changes in the native-immigrant composition within firms across time in order to have identification of different wage policies toward those groups. Using matched employer-employee data from Germany. I show that this bias is empirically significant when analysing discrimination against immigrants. I find that immigrants are being discriminated. They receive wages which are 16 percent lower than native workers in the same firm. I also find that immigrants are positively segregated into good firms. I do not find significant evidence in favour of a taste-based discrimination model but I do find evidence against a statistical discrimination model.
Introduction
The Hellerstein and Neumark strategy has been found to be a very direct and popular method to detect wage discrimination using matched employeremployee data. However it may produce biased estimates whenever there is not perfect competition in the labor market or when the discriminated group is segregated into good or bad firms. The purpose of this paper is to develop a test for wage discrimination that completes the Hellerstein and Neumark (1999) approach. To do this I propose to estimate a wage setting equation at the firm level that exploits changes in productivity and changes in the native-immigrant composition within firms across time to have identification of different wage policies toward those groups. Using Matching employer-employee data form Germany I show that this bias is empirically significant when analyzing discrimination against immigrants.
In the Altonji and Blank's handbook chapter (1999), labor market discrimination is defined as a situation in which persons who provide labor market services and who are equally productive in a physical or material sense are treated unequally in a way that is related to an observable characteristic such as race, ethnicity or gender.
The most widely-used approach to test for labor market discrimination takes the unexplained gap in wage regressions as evidence of discrimination. This method, also known as the residual method, estimates Mincer-equations for both groups and then it decomposes the difference of mean wages into "explained" and "unexplained" components. The fraction of the gap that cannot be explained by differences in observable characteristics is considered as discrimination. In the Altonji and Blank's definition spirit, the residual approach may be understood as a comparison of wages and productivity where the last one is approximated by a function of observable characteristics. However, if there are unobservable characteristics that correlate with migration status and that are also correlated with productivity 1 , the discrimination measure may be biased.
The availability of matched employer-employee data allowed a response to this potential weakness of the residual approach. , and Hellerstein, Neumark and Troske (1999), proposed a method that uses firm-level data to estimate relative marginal products of various workers types to be then compared with their relative wages. Productivity of each worker type is estimated in terms of the proportion of workers of each type in the firm. Whenever perfect competition holds in the labor market any difference in wages that is not driven by a difference in productivity may be considered as discrimination. There have been a number of papers applying this approach for different countries as the already mentioned with Israeli data, and Hellerstein, Neumark and Troske, (1999) with U.S. data but also Verner (1999) with data from Ghana, Crepon, Deniau and Pérez-Duarte Although this approach has been found to be a more direct way to test for discrimination it may be criticized in two dimensions: The first one addresses that variation in worker composition is likely to be correlated with heterogeneity in the firm's technology and may be, therefore, endogenous to the model. The second criticism deals with their assumption of perfect competition. If this condition does not hold it is not clear how meaningful is the estimated difference between relative-wages and relative-productivity.
In this paper I propose a method to test for labor market discrimination that completes the Hellerstein and Neumark (1999) approach. I take advantage of a matched employer-employee panel data set to estimate a reduced form wage setting equation at the firm level and to test, controlling for productivity and firm's fixed characteristics, whether the proportion of immigrants is significant.
This approach exploits changes in the native-immigrant composition within the firm across time to have identification of different wage policies toward those groups. The longitudinal dimension of the data allows me to have estimates skills.
that are robust to any correlation of the worker composition with the firm fixed effect. This reduced form permits me to remain agnostic about the true labor market model. It could fit the data in a perfect competition scenario, but also in a labor market with frictions scenario.
The panel data also allows me to estimate firm specific discrimination parameters following the strategy presented in Arellano and Bonhomme (2008 The rest of this paper is organized as follows. In the next section, I briefly describe the immigration phenomena in Germany. In section 3, I present the model and I formally compare it with the Hellerstein and Neumark (1999) approach. In the fourth section, I present the data-set. Section five presents results and robustness check. In section six, I show how this method can be used to distinguish between different discrimination theories and in the last section, I
conclude.
Background
Germany is a very interesting country to study migration mainly because immigrants represent an important and stable fraction of the population. The proportion of immigrants has had very small changes in the last 15 years ranging between 8.2 percent and 8.9 percent, see Figure ( 1).
The first Immigration wave that immediately followed the end of the Sec- 
The Model
The Hellerstein and Neumark Approach has been found to be a very direct, and very popular, method to detect wage discrimination. As it was stated in the introduction, this approach may produce biased estimates whenever there is not perfect competition in the labor market or when immigrants are not randomly distributed between firms. In order to formalize these criticisms, let me assume that the wage setting equation takes the following form:
where w ijt is the log-wage of individual i, on firm j, at time t, p ijt is the individual log-productivity and I i is an immigrant indicator. In this context I interpret ijt as an econometric mean-zero residual term due to the imposed linearity in the wage setting equation or to measurement errors.
In α j , the firm fixed effect, there may be observed firm fixed characteristics like region, sector or unionization of the workforce and there could also be unobserved ones as wages policies, risk aversion, technology or managerial quality.
This wage setting reduced form is very flexible, it allows me to be agnostic about the labor market model that is behind the data. It may be compatible with a perfect competition model where the elasticity of wages to productivity is one (β = 1), but it could also be valid to fit a wage setting equation in a labor market with frictions model, where only a fraction of the marginal product is paid to the worker and hence β < 1.
As discrimination was defined as a situation in which workers who provide labor market services and who are equally productive in a physical or material many without a permit. Unofficial estimates, which refer to between 500,000 and one million irregular immigrants residing in Germany, are not based on scientific assessment. As data used in this paper comes from social security records I consider only registered immigrants. 
wherew jt is the mean wage paid by firm j, L is the total number of workers in the plant j, and L w is the proportion of women.
ρ is estimated with production functions, assuming a Cobb-Douglas or translogarithmic functional forms with quality adjusted labor input. In their simpler case, they estimate marginal products of women and men by NLLS in the following equation:
where
is the second order term in the production function and L Q jt is quality of labor aggregate that is defined as:
where L is the total number of workers in the plant and L W is the number of women in the plant.
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This strategy is closely connected with my approach. Note that the averages of equation (1) across groups (immigrants and natives) are:
and:
Subtracting (3) from (2) and noting that Σ( ijt |I i = 1) = 0 and Σ( ijt |I i = 0) = 0 7 , we have: 
In order to be clearer in this explanation let me decompose the bias in two components:
Perfect Competition Bias: The first part of the bias is addressing that whenever a change in productivity is not fully transferred to the wage, two groups with different productivity may have larger or smaller differences in wages that are not implying discrimination. As it can be seen in Section 5, β is found to be One of the Altonji and Blank (1999) criticisms to the Hellerstein and Neumark (1999) approach is related to this segregation bias, the last term in (4).
They argue that the variation in worker composition is likely to be correlated with heterogeneity in the production technology and may be endogenous to the model. In this context the firm's technology may have an effect over the firm's fixed effect, α j . But this criticism go further because in Hellerstein and Neumark (1999) papers, ρ is estimated with cross sectional data and therefore their estimates are not robust to a potential correlation between workers composition and the firm fixed effect in the production function.
Detecting discrimination at the firm-level
To directly estimate (1) is not feasible because, generally, individual productivity is unobserved. There are some cases where individual productivity is more easily measured as in academic positions, see Ferber and Green (1982) Without measures of individual productivity, a second option is to aggregate equation (1) within the firm:
Thereforew jt is the mean of log-wages in firm j,p jt is the mean of individual log-productivity of firm j, andĪ jt is the proportion of immigrants in firm j at time t. 8 I estimate equation (5) replacingw jt by the log of mean wages of firm j andp jt by the log of the output per-worker.
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The conceptually relevant measure of productivity should be the marginal productivity of workers in firm j. Assuming a Cobb-Douglas production function:
where A j is the firm fixed effect, Y jt is the output of firm j at time t, K jt is its capital and L jt is its labor input. The marginal productivity of labor is given by
Therefore using the log of mean output or using the log of marginal productivity would only modify the constant term
This specification has the advantage that it does not necessarily involve estimating relative productivity as in . That estimation usually involves the estimation of a cobb-douglas production function with quality adjusted labor input. In order to have estimates robust to any correlation of inputs, including labor input composition, with the firm fixed effect, the production function should be estimated by differenced-GMM as in Arellano and Bond (1989) or by SYSTEM-GMM using the set of instruments A final issue would be to allow for heterogeneity in γs. This would imply a difference ifĪ jt is correlated with γ j and then E(γ j ) = γ. If immigrants are self selected into less discriminatory firms this correlation would be positive and then, E(γ j ) = γ. This possibility will be discussed in the last section of this paper.
Data
The data I use for the present study refer to West-German workers Table 1 for some descriptive statistics. The distinctive feature of this data is the combination of information about individuals and details concerning the firms in which these people work. The workers source contains valuable data on age, sex, nationality, daily wage (censored at the upper earnings limit for social security contributions), schooling/training, occupation based on a 3-digit code and the establishment number.
In Table 2 , I present some descriptive statistic of both immigrants and natives, estimated from my sample. The proportion of women is significantly 11 For a more precise description of this dataset, see Alda et al (2005) Note: Descriptive statistics estimated from the panel of workers. As wages are censored at the upper earnings limit for social security contributions, mean-wages are obtained by Maximum-Likelihood assuming log-normality.
higher in the native population. Immigrants are younger and they have less tenure and experience. There are important differences in term of occupations and sectors. Immigrants are more concentrated in the manufacturing sector and low-skill occupations 12 than natives.
Results
Although the conceptually proper measure of productivity is value added, in this data set this measure may have some reliability problems. 13 Here I opted to report results with both measures.
In Table 3 , I present the results. In Columns (1) and (2), I report the estimates without including any measure of productivity. The OLS estimate of γ in column (1) is understood as the unconditional wage gap, only controlling 12 Following the FDZ's criteria, I have considered as unskilled jobs the following groups: Agrarian occupations, manual occupations, services and simple commercial or administrative occupations, While I have considered as skilled jobs Engineers, professional or semiprofessional occupations, qualified commercial or administrative occupations, and managerial occupations.
13 See Adisson, Schank, Schnabel and Wagner (2003) for a good discussion on this issue. 
Note: Each column represents a single linear regression using the panel of firms. Time dummies are included in every specification. Standard errors in parentheses. In OLS regressions (column 1, 3 and 5) standard errors are calculated clustering by firm.
for time effects. This wage gap is obtained from firm-level data and it is not statistically different from the unconditional wage gap obtained from workerlevel data.
14 On the other hand, γ estimated by within groups, without further controls, refers to the average unconditional wage gap within firm. The difference between the overall wage differential and the within firm wage gap is informative about sorting of immigrants into firms, this issue will be discussed deeply in the next subsection.
In Columns (2) and (3), I report estimates using total output as a measure of productivity. In this specification the estimated premium for being an immigrant is 7 percent, marginally significant (p-value = 0.082). But estimating the same specification by within groups it is noteworthy that the discrimination parameter is significantly lower -12.6 percent, that would imply that immigrants are being discriminated. This finding is surprising if we take into account that, using the same data, both the traditional approach and the Hellerstein and Neumark (1999) approach conclude that immigrants are not receiving significantly 14 The unconditional wage gap obtained from worker-level data is -13.1 percent, see Table 8 lower wages than natives.
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Estimating equation (5) It is important to note that β, the elasticity of wages to productivity, is found to be significantly different from one in every specification and hence to assume wages equal to productivity, as in Hellerstein and Neumark (1999) may be critical.
Note that without including any measure of productivity there is obviously a very poor fit of the wage data. But including productivity in these regressions the R 2 become acceptable and similar to the R 2 obtained in individual level wage regressions.
Segregation
The positive differenceγ OLS −γ W G may be understood as evidence in favor of positive segregation of immigrants into firms with higher fixed effect. This positive segregation implies an underestimation of discrimination when the withinfirm variation is not isolated. In the appendix ?? I present discrimination measures estimated with Mincer-Equations and a Oaxaca-Blinder decomposition. I find that the unexplained wage gap is 2 percent that would mean that immigrants have a positive premium, this is also found in this analysis with OLS. My hypothesis is that this positive premium is mainly due to positive segregation.
In general, the concept of segregation aims to capture systematic sorting by workers belonging to different groups. Segregation becomes interesting when this sorting is associated with job characteristics that finally affect wages. Different job characteristics or segregation dimensions have different interpretations.
Whenever the concentration of workers is higher in some regions or in some sectors, it may be revealing self selection of immigrants. On the other hand if 15 See sections ?? and ?? in the appendix immigrants are systematically sorted into the worst payer firms, within a region, sector and firm's size cell, it may be giving us evidence in favor of structural differences between both groups.
The role of various dimensions of immigrant segregation in generating differences in wages may be empirically investigated. I estimate equation ( 5) including different sets of controls for firm characteristics. Results are reported in Table 4 . As these characteristics are fixed or they have very little variation across time, the specification when all these controls, and other non-observed firm fixed characteristics, are included is equivalent to the within group regression reported in column (5). The first and last columns replicate the results reported in Table 3 . In Column (2), I report results when only controls for region are included. When I control for region, I observe that γ is smaller but not significantly. This finding connects with Borjas (1999) which argues that immigrants are not randomly assigned to regions, presumably they choose areas which provide them the best opportunities. To find a lower γ when controlling by region is consistent with this assessment, because is telling us that part of this positive premium that immigrants are obtaining is due to their choice of region. Positive segregation in term of region has also been found in Canada by Aydemir and Skuterud (2008) .
Column (3) reports results when I only control for Industry. This control may be important if we take into account that the sectoral composition is significantly different across migration status, see Table 2 . A comparison of γ from columns (1) and (3) is informative about the effect of the industrial segregation over wages. The difference in γ is -3.1 percent when using output and -2.3 percent when using value-added. 16 The negative difference in γ is providing evidence in favor of positive segregation of immigrants into better industries. There are several studies trying to find what proportion of the gender and racial wage gap is due to interindustry differences in worker composition. For immigrants this literature is smaller, a good example is again Aydemir and Skuterud (2008) with Canadian matched employer-employee data. They surprisingly found that immigrants are employed in industries with slightly lower wage effects.
In Column (4), I present results when region-effects, sector-effects and other firm characteristics are included. I have considered firm size, an indicator of unionization 17 and an indicator that takes the value one if the firm is a singleestablishment. We observe that γ is significantly lower than the one reported in column (1) . This finding suggest that the positive wage premium that immigrants are receiving in column (1) is consequence of their choices of sector, regions and firm's type, once we control for them, immigrants receive wages between 7 percent and 8 percent lower than natives.
It is surprising that there is a great part of the wage differential that is not accounted by this "observable" segregation. Comparing γ from columns (4) and (5), we observe that once I control for observable and unobservable firm fixed characteristics the wage premium for immigrants is lower. This difference is significant when using value-added and almost significant when using output.
This finding would imply that immigrants are hired in better firms than natives also within each region, sector and firm's characteristics cell. But within the firm, they are receiving wages between 13 percent and 17 percent lower than natives.
A last issue related with segregation is the difference between segregation among establishment and segregation within establishments. I have referred to segregation meaning segregation among establishments. γ, the measure of discrimination considered in this paper, capture both direct wage discrimination and segregation within establishments. In general firms cannot have explicit differences in wage policies towards different groups but they are allowed to have as many occupations, and wage categories, as they need and hence to concentrate some group to specific wage categories that is conceptually equivalent to set discriminatory wages, but harder to be proved. In this paper I skip this debate, and both sources of within-firm wage-differences are considered discrimination.
Worker's types
These results have been obtained using firm level data, hence I cannot include a broad set of variables to characterize workers. This may involve a problem meanwhile this method may be capturing different wage policies towards other groups that correlate with the migration status. To illustrate this point, let me assume that immigrants are not discriminated but women are, as the gender composition is significantly different between natives and immigrants 18 , I would find that immigrants are receiving higher salaries than natives.
In Table 2 , I show that the migration status is highly correlated with gender 18 See Table 2 and job-qualification. To asses the importance of this issue I estimate the model controlling for gender and job qualification.
Gender Composition: To analyze if previous results are driven by gender composition differences, I estimate equation (5) but decomposing the workforce into four groups in terms of migration status and gender:
where P IM jt is the proportion of immigrant-males in firm j at time t, P N W jt is the proportion of native-females and P
IW jt
is the proportion of immigrant-females. Results are presented in Table 5 . We observe that male immigrants receive wages between 9 percent and 13 percent lower than male natives and female (5) also decomposing the workforce into four groups in terms of migration status and job-qualification:
where P IS jt is the proportion of skilled-immigrants in firm j at time t, P N U jt is the proportion of unskilled-natives and P IU jt is the proportion of unskilledimmigrants. The reference group are the natives in skilled occupations. Results are presented in Table 6 . We observe that skilled-immigrants surprisingly receive salaries higher than skilled natives and that unskilled immigrants receive wages significantly lower than unskilled-natives. It is noteworthy that although unskilled workers receive wages 40 percent lower than skilled ones 19 , once I control for productivity, native-unskilled workers have a positive wage differential, receiving wages that are 35 percent higher that native workers with equivalent productivity, in skilled occupations. This finding is also consistent with Bartolucci (2009) , where unskilled workers are found to have higher bargaining power in every sector, for both, women and men. 20 
Testing implications of Discrimination models
Other interesting feature of this approach is that I can estimate (5) with firm specific γ. Hence I have a firm specific measure of wage discrimination against immigrants and I can look for evidence of different discrimination models, testing for their implications.
There are two mains branches in the theoretical discrimination literature:
Taste Based Discrimination and Statistical Discrimination. These models emphasize two broad types of discrimination. The first is prejudice, which Gary
Becker (1971) formalizes as a "taste" by at least some members of the majority group against interacting with members of the minority group. The second is statistical discrimination by employers in the presence of imperfect information about the skills or behavior of members of the minority group. Even though it is difficult to clearly distinguish between different theoretical hypotheses, some lessons can be drawn.
Becker and many others have discussed the fact that his model implies that discriminating employers earn lower profits than non-discriminators, since the non-discriminators will pay less for their labor by hiring discriminated workers. This implication may be directly tested in this framework. If taste-based discrimination were the true model we should observe a positive correlation between the γ s and firm profits.
The first papers discussing statistical discrimination were Phelps (1972) and Arrow (1973) . The basic premise of this literature is that firms have limited information about the skills and turnover propensity of applicants, hence they have an incentive to use easily observable characteristics such as race or gender to "statistically discriminate" among workers if these characteristics are correlated with performance 21 . There are two main branches in the statistical discrimination literature.
The first one investigate whether biased racial and gender stereotypes might be self confirming when the payoff for hard-to-observe worker investments depends on employer beliefs. Therefore an a priori unfounded belief about a group performance may be a posteriori confirmed. This issue, that was mainly addressed by Arrow (1973) and Coate and Loury (1993) , is not analyzed in this paper because it should be captured controlling for productivity.
The second branch concerns the consequences of group differences in the precision of the information that employers have about individual productivity.
It was mainly developed by Aigner and Cain (1977) with subsequent papers by Lundberg and Startz (1983) and Lundberg (1991) . If this is true, and assuming that the signal that the firm extracts to infer productivity is more precise when the tenure increases, we should observe a positive correlation between tenure and the discrimination parameter γ.
Having firm specific discrimination parameters also allow us to have a better understanding of immigrant self selection into less discriminatory employers. If there is self-selection of immigrants into these employers, the expected value of γ j obtained here should be different from γ obtained in the previous section.
To estimate firm specific discrimination parameters I follow Arellano and Bonhomme (2008) . I estimate equation (5) in two simple steps: I firstly obtain the common parameters as follows: I regress the residual of firm specific regressions of the total wage bill and the variables with constants coefficients, on the proportion of immigrants and a constant term:
where Q j = (I T j − X j (X j X j ) −1 X ji ), X j is a 2 × T j matrix with a column of ones that identifies the firm fixed effect and a column with the firm proportion of immigrants, T j the individual length of the panel (As my data-set is an unbalanced panel T is firm-specific) and Z j is a matrix that contains those variables with constant coefficients, that are time dummies, output, value added or total number of workers depending on the specification.
Once I have estimated δ, γ j is easily recovered:
Note that the estimated firm-specific fixed effect as the firm specific discrimination parameter are equal to the true parameters plus a term that is O(1/T 0,5 j ). See Arellano and Bonhomme (2008) for more details. Results are presented in Table 7 . The second step is mostly imprecise. I find that the firm fixed effect is negatively correlated with the firm profit. As this fixed effect represent wages, given productivity this finding is not surprising.
Although it has a coefficient marginally significant when using output as a measure of productivity, single establishment are in general lower payers. Firm with unionized workforce have higher fixed effect, this is not found when using value added.
I finally regress the firm specific discrimination parameter in the firm's mean profits and the firm's mean tenure of immigrants in order to look for evidence in favor of the most popular discrimination theories: Taste based discrimination and Statistical Discrimination. Profits have positive correlation with the discrimination parameter, that means that firms with higher profit discriminate less, as predicted by the taste-based discrimination literature. I find that the mean-tenure of immigrants in the firm is negatively and significantly associated with the discrimination parameter. I find that these firms with higher immigrant's tenure, where differences in the precision of the productivity signal should be less significant, are discriminating more. This may be understood as evidence against the statistical discrimination literature.
Conclusion
The Hellerstein and Neumark strategy has been found to be a very direct and popular method to detect wage discrimination using matched employeremployee data but it may produce biased estimates whenever there is not perfect competition in the labor market or when the discriminated group is segregated into good or bad firms. The purpose of this paper is to develop a test for wage discrimination that completes the Hellerstein and Neumark (1999) approach. To do this I propose a wage setting equation at the firm level that exploits changes in productivity and changes in the native-immigrant composition within firm across time to have identification of different wage policies toward those groups.
Using Matching Employer-Employee data form Germany I show that this bias is empirically significant when analyzing discrimination against immigrants.
I find that Immigrants are suffering wage discrimination. Depending on which measure of productivity is used, discrimination ranges between 12.8 percent and 16.8 percent. This finding is surprising if we take into account that both the traditional approach and the Hellerstein and Neumark (1999) approach conclude that immigrants are not receiving significantly lower wages in Germany.
The elasticity of wages to productivity is significantly different from one and hence assuming wages equal to productivity may be dangerous. Although the reduced-form wage setting equation is very simple, it has an acceptable fit of the wage data and without controlling for firm fixed characteristics, I
obtain similar results to those that would be obtained with employee-level data.
When estimating by OLS, discrimination was found to be significantly lower, which gives evidence of positive segregation of immigrants into good firms. To understand the nature of this segregation I included different set of controls and I found that most of the segregation is accounted by differences in region, sector and firm size.
I find that female-immigrants are more discriminated than male ones. They receive wages between 20 and 23 percent lower than female natives while male immigrants receive wages between 9 and 13 percent lower than male natives.
Unskilled immigrants receive salaries lower than unskilled natives but skilled immigrants receive higher wages than skilled natives. I do not find significant evidence of immigrants moving to those less discriminatory firms neither significant evidence in favor of a taste-based discrimination model but I do find evidence against a statistical discrimination model.
A Mean of log-productivity and log of mean productivity
As It is not possible recover the mean of log-productivity using output data, nor through a production function, I use the log of the mean productivity. In the specification shown in section 3, I need the mean log-productivity but with the production function estimations I can only have the log-mean of productivity.
To work with variables in logs have some desirable features: Firstly Labor economist have generally thought on wages as a log-normal variable. Secondly γ, the discrimination parameter, has a better interpretation as proportional premium.
Assuming that wages and productivity are log-normally distributed, it is possible to correct for the differences between the mean of log-productivity and the log-mean of productivity including a measure of the within-firm variance of productivity. Omitting this correction, estimates would be still correct if I assume that this within-firm variance remains constant across time and then these differences become part of the firm fixed effects. The main weakness of this approach is that I have to assume that the firm-specific variance of productivity do not change when composition changes.
For a more robust, and complex, solution to this problem, I can rearrange equation (1):
and then, solving for P ijt .
Aggregating within firm:
This can not be estimated directly, because W ijt is endogenous to the model and it is then correlated with the error term ε ijt . But the wage setting equation provides me proper instruments asP ijt and I i to estimate it by GMM. This alternative is one of the main point in the research agenda.
B Detecting Discrimination -Traditional Approach
In order to compare different strategies to detect wage discrimination. I perform the traditional approach using Mincer-type wage equations. As it can be seen in Table 8 , immigrants have positive wage differentials. Controlling for observed characteristics, they receive wages, on average, 7.2 percent higher than natives.
Oaxaca-Blinder Decomposition
Using results presented on Table 8 , I perform a Oaxaca-Blinder decomposition which is to simply decompose the wage-gap between differences in observable and unobservable characteristics.
Oaxaca-Blinder decomposition's results are presented in Table 9 . The counterfactual immigrants mean-wage has to be interpreted as the mean-wage that immigrants would have if they had the native's distribution of observable characteristics. Therefore the difference between the counterfactual immigrants meanwage and the observed immigrants mean-wage is the portion of the gap that is due to differences in observable characteristics.
The portion of the unconditional wage-gap that is not accounted for observable characteristics has usually been interpreted as wage discrimination. In this case I would have that immigrants are not being discriminated. They are receiving wages 2 percent higher than similar natives.
C Detecting Discrimination -Hellerstein and Neumark (1999) Approach
In order to compare my results with results found using the Hellerstein and Neumark (1999) approach to detect wage discrimination using my data-set, I
estimate the firm production function and the firm wage equation. The production function is given by: The wage equation is given by:
where W jt is the total wage bill paid by firm j at time t. In Table 10 , I report the results from the estimations of the production function and wage equations using 22 The survey gives information about investment made to replace depreciated capital. Assuming that a constant fraction (d) of capital depreciates by unit of time:
jt ) = log(d) + log(K jt ). Therefore α k log(d) goes to the constant term. (1) and (2) .
Looking first at the production function estimates in column (1), I find that the coefficient for immigrants indicates that foreign workers are somewhat equally productive than natives with an estimate of γ i that is 0.99, not significantly different form one. I also find that productivity of women is surprisingly low and that workers in unskilled occupation produced two thirds less than workers in skilled occupations. Looking at the wage equation I find similar patterns in terms of immigrants and women. Workers in unskilled occupation receive salaries 53 percent lower than workers in skilled ones.
Column (3) of Table 10 reports the p-values of tests of the equality of the coefficients from the production function (column (1)) and the wage equation
(column (2)). The results for immigrants are not conclusive, productivity gap and the wage gap are not significantly different from zero. The results for women show that the productivity gap between men and women exceeds the wage gap. The wedge between relative wages and relative productivity is -0.04 (0.34 -0.038), and the p-value of the test of the equality of relative wages and relative productivity for women is 3.7 percent. This approach would conclude that men are being discriminated.
